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© Arrangement in motile telecommunication systems for providing for an improved hand-over 
function* 



I The invention relates to an arrangement in 
mobile telecommunication systems which oper- 
ate win cells to provide for an improved hand- 
-over function of a mobile unit which Is located 
in a cell which belongs to a first base station to 
a cell which belongs to a second base station. 
The moble unit Is provided with elements for 
measuring and evaluating parameters which 
are significant to the hand-over function on the 
one hand in the real traffic case and on the 
other hand in a simulated traffic case. A com- 
paring element is arranged in the mobile unit 
and the said first and second representation are 
included as selection criteria for obtaining the 
improved hand-over function. 
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1 EP< 

TECHNICAL FIELD 

The present invention relates to an arrangement 
in mobBe telecommunication systems which operate 
with ceBs. These mobile systems most frequently 
comprise on the one hand a number of base stations 
operating with cells, which are connected by means 
of a number of mobile telephone switches to a net- 
work system, and on the other hand a number of mo- 
bile units. 

Hand-over of a mobile unit from a cell belonging 
to a first base station to a cell belonging to a second 
base station is controlled in the said system by a 
hand-over algorithm with a number of measured 
parameters and a large number of algorithm parame- 
ters as Input data. As an example, the GSM system 
can be mentioned in which about 80 parameters for 
each cell must be determined fbrthe hand-over func- 
tion. 

The arrangement is also of the type which com- 
prises elements for measuring parameters which af- 
fect the hand-over and evaluation of these and algo- 
rithm parameters. 

PRIOR ART 

It has already been known to carry out a large 
number of field measurements to obtain an idea of 
how a mobile unit performs on hand-over from a cell 
belonging to a first base station to a cell belonging to 
a second base station in a mobile telecommunication 
system, it is characteristic of these measurements 
that they only provide an idea of a hand-over with the 
current parameter setting in the mobile system. 

DESCRIPTION OF THE INVENTION 

TECHNICAL PROBLEM 

To obtain an idea of how a mobile unit performs 
on hand-over from a cell belonging to a fast base sta- 
tion to a ceil belonging to a second base station, one 
has previously been forced to carry out a large num- 
ber of field measurements. It has then been possible 
to use the values obtained from the field measure- 
ments by means of calculations to create an 
idea/representation of a hand-over from a first cell to 
a second ceil. The idea/representation obtained has 
been valid for the current mobBe telecommunication 
system, with the parameter setting which the affected 
base stations had on the occasion of the measure- 
ment 

Wit h t he establishment of new base stations in an 
existing moble telecommunication system or the es- 
tablishment of a completely new system, the parame- 
ter setting of the base stations has been essential for 
the loading in the network and the quality experi- 
enced by the customers. To be able to set the para- 
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meters of new base stations, one has therefore been 
forced to create an idea/representation of how the 
new base station influences the hand-over function in 
the system. This idea/representation has been ob- 
5 tained by means of manual calculations. These calcu- 
lations have been of a very comprehensive character 
where the numberof parameters one has been forced 
to take into consideration has been unmanageably 
targe, in some cases up to about 80. The 
10 idea/representation has therefore not been quite cor- 
rect as to how the real system would work on hand- 
over. One has therefore also been forced to carry out 
a large number of fieid measurements after the base 
station has been established, in which parameters of 
15 the affected base stations which were then in opera- 
tion were changed. These changes which have been 
carried out in the base stations have led to distur- 
bances of the traffic in the system. 

In modern mobile telecommunication systems 
20 there is a great requirement for parameter settings of 
new base stations or new systems to provide an op- 
timum hand-over function. There Is also a require- 
ment that it should be possible to reduce the number 
of field measurements in the production of the para- 
25 meter values. It should be possible to assemble the 
result from the field measurements in order to provide 
an idea of how a moble unit performs on hand-over 
in the complete system. It is therefore essential that 
it should be possible to compare new parameter set- 
so tings with respect to the hand-over function with the 
current parameter setting. It is also essential that it 
should be possible to evaluate different output pow- 
ers, hand-over algorithms and frequency plans. 

35 SOLUTION 

It is the object of the present invention to solve 
the problems specified above and it should thereby 
be considered to be characterising of the new ar- 

40 rangement that one or a numberof mobile units is pro- 
vided with the elements named in the introduction for 
measurement and evaluation. Measurement Is car- 
ried out in a real traffic case on parameters which af- 
fect the hand-over. The measurement can be done in 

45 the field and in a manner previously known per se. A 
further feature is that the evaluating element estab- 
lishes with the aid of the measured parameters and 
valid hand-over algorithm a first representation of 
how a mobile unit performs during the hand-over 

so function in a real traffic case. The said evaluating ele- 
ment is also arranged to generate simulated parame- 
ters which differ from the real parameters. These new 
simulated parameters can either represent a changed 
output power in the uplink and downlink or a changed 

55 frequency plan. The evaluating element generates a 
second representation of how a mobile unit performs 
during the hand-over function in a simulated traffic 
case in dependence on the generated parameters 
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and an arbitrary hand-over algorithm. Finally, the ar- 
rangement is characterized in that an element con- 
taining the representations is arranged in one or a 
number of mobile units. The element containing the 
representations is arranged to produce first and sec- 
ond representations, respectively, in such a way that 
a selection can be made of the representation which 
corresponds to the improved hand-over function. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The only figure is a block diagram of a preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Figure 1 shows a preferred embodiment of the in- 
vention. The arrangement is used in a mobile tele- 
communication system which operates with cells 1 , 2. 
The system comprises on the one hand a number of 
base stations 3, 4 operating with cells, which are con- 
nected with a mobile telephone switch 5 to a network 
system, and on the other hand a number of mobile 
units 6. The mobile telephone switch 5 constitutes the 
interface to the normaf fixed telephone network 7 and 
is connected to an exchange 8. In an established call 
between a mobile unit 6 and a base station 3, impor- 
tant parameters for the hand-over function are contin- 
uously measured. These measured parameters, to- 
gether with the hand-over algorithm and its parame- 
ters decide whether and if so to which base station the 
mobile unit 6 will change over, in an automatic system 
of this type, it frequently happens that a mobile unit 
6 can reach a number of base stations 3, 4 at the 
same time. To provide for an improved hand-over 
function, a mobile unit 6 is provided with measuring 
elements 9. The measuring elements 9 measure 
parameters which can be attributed to the real traffic 
case and which are significant for the real traffic 
case. The mobile unit 6 is also provided with an eval- 
uating element 1 0 which with the aid of the measured 
parameters establishes a first representation of how 
the mobie unit 6 carries out a hand-over from a cell 
1 belonging to a first base station 3 to a ceil 2 belong- 
ing to a second base station 4 in the real traffic case. 
The evaluating element 10 is also arranged to gener- 
ate simulated parameters. The simulated parameters 
differ from the real parameters and are intended for 
either being able to correspond to a changed output 
power in t he uplink or downlink or a changed frequen- 
cy plan, alternatively a new hand-over algorithm. 
With the aid of the simulated parameters, which are 
attributable to a simulated traffic case, the evaluating 
element 10 establishes a second representation of 
how a mobie unit 6 carries out a hand-overfromaceil 
1 belonging to a first base station 3 to a cell 2 belong- 
ing to a second base station 4 in a simulated traffic 



case. The evaluating element 10 is intended to be 
able to simulate one or a number of second represen- 
tations in parallel with one another. An element 11 
containing the representations is arranged in the mo- 
5 bile unit 6. The element 11 containing the represen- 
tations represents the said first and second represen- 
tations in such a way that a selection can be made of 
the representation which constitutes the improved 
hand-over function. 

10 

Claims 

1. Arrangement to provide a mobie unit in a teJe- 
15 communication system having base stations with 

an improved hand-over function between cells of 
first and second base stations, characterized in 
that the mobile unit is provided with measuring 
elements which measure first parameters attribu- 
20 table to a real traffic case which are significant for 
the hand-over function in the real traffic case, in 
that the mobile unit is provided with evaluating 
elements which, with the aid of the measured 
first parameters, produce a first representation of 
25 how the mobile unit carries out the hand-over 
function in the real traffic case, in that the said 
evaluating elements are arranged to generate 
simulated second parameters attributable to a 
simulated traffic case and generate in depend- 
30 ence on the simulated second parameters a sec- 
ond representation of how the mobile unit carries 
out the hand-over function in the simulated traffic 
case, and in that an element containing the rep- 
resentations in the mobile unit is arranged to sup- 
ss ply the said f ret and second representations for 
their utilisation as selection criteria In the im- 
proved hand-over fu nctfon. 

2. Arrangement according to claim 1, character- 
40 ixod in that the measuring element measures the 

field strength or the field strength and the quali- 
ty. 

3. Arrangement according to cjaim 1 or 2, charac- 
45 terized in that the evaluating element simulates 

desired output powers in both uplink and down- 
link wfthout changing the actual level sent out. 

4. Arrangement according to any of the preceding 
so claims, characterized in that the evaluating ele- 
ment simulates desired frequency plans without 
changing the actual frequencies. 

5. Arrangement according to any of the preceding 
59 claims, characterized in that the evaluating ele- 
ment simulates one or a number of second rep- 
resentations in parallel. 
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6. Arrangement according to any of the preceding 
claims, characterized in that the said first and 
second representation can be read out from the 
element containing the representations. 

7. Arrangement according to any of the preceding 
claims, characterized In that the element con- 
taining the representations is arranged to select 
one of the said first and second representations 
in dependence on predetermined criteria. 

8. Arrangement according to any of the preceding 
claims, characterized in that the element con- 
taining the representations can be manually op- 
erated for selection of the representation which is is 
determined to be the best one according to ex- 
perience. 
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<g) Arrangement in mobile telecommunication systems for providing for an improved hand-over 
function. 



) The invention relates to an arrangement in 
mobie telecommunication systems which oper- 
ate with cells to provide for an improved hand- 
-over function of a mobie unit which is located 
in a ceJJ which belongs to a first base station to 
a cell which belongs to a second base station. 
The mobie unit is provided with elements for 
measuring and evaluating parameters which 
are significant to the hand-over function on the 
one hand in the real traffic case and on the 
other hand in a simulated traffic case. A com- 
paring element is arranged in the mobile unit 
and the said first and second representation are 
included as selection criteria for obtaining the 
Improved hand-over function. 
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